Dermatophagoides pteronyssinus major allergen 1 activates the innate immune response of the fruit fly Drosophila melanogaster.
Some allergens with relevant protease activity have the potential to directly interact with host structures. It remains to be elucidated whether this activity is relevant for developing their allergenic properties. The major goal of this study was to elucidate whether allergens with a strong protease activity directly interact with modules of the innate immune system, thereby inducing an immune response. We chose Drosophila melanogaster for our experiments to prevent the results from being influenced by the adaptive immune system and used the armamentarium of methods available for the fly to study the underlying mechanisms. We show that Dermatophagoides pteronyssinus major allergen 1 (Der p 1), the major allergen of the house dust mite, efficiently activates various facets of the Drosophila innate-immune system, including both epithelial and systemic responses. These responses depend on the immune deficiency (IMD) pathway via activation of the NF-κB transcription factor Relish. In addition, the major pathogen associated molecular pattern recognizing receptor of the IMD pathway, peptidoglycan recognition protein-LC, was necessary for this response. We showed that Der p 1, which has cysteine protease activity, cleaves the ectodomain of peptidoglycan recognition protein-LC and, thus, activates the IMD pathway to induce a profound immune response. We conclude that the innate immune response to this allergen-mediated proteolytic cleavage represents an ancient type of danger signaling that may be highly relevant for the primary allergenicity of compounds such as Der p 1.